Summary
The study investigated the role of subclinical respiratory tract infection in producing an abnormality of lung function assessed by measuring an index of the permeability of the blood-gas barrier to 99mTcDTPA. Pasteurella pneumotropica was grown from throat swabs taken from 9 female rats age 10 weeks at the time of the experiment and housed under conventional husbandry conditions for 4 weeks previously. There was a significant association between the amount ofbacteriological growth and an abnormality of the index of permeability. In contrast to this finding, there was no bacterial growth and no abnormality of function found in 12 female rats age 6 weeks, kept under strict barrier-maintained conditions. This finding emphasises the need for great care to be taken in the husbandry of animals used in scientific research.
An increase in the permeability of the pulmonary epithelium in man has been shown to occur in cigarette smokers (Jones et al., 1980) and in interstitial lung disease (Rinderknecht et al., 1980) . This change in permeability is determined by the rate of clearance of the stable labelled chelate 99mTcDTPA (MW 492 daltons) from the airways into the blood. A small animal model has been developed to study the mechanisms and possible treatment of these abnormalities in permeability. During the development of this model it was noticed that rats showed a large variability in the results of our index of permeability. We have shown that part of the permeability changes could be explained by sex differences, though age and size of animal did not affect pulmonary permeability (Jones, Minty, Needham & Royston, 1982a) .
Despite this difference we still had some abnormal results. In some animals the rate of clearance of the tracer molecule was not uniform and a biexponen tial clearance was 0 bserved. This abnormality occurred sporadically in some of the rats housed under conventional husbandry conditions in a simple barrier unit (Cooper, Needham & Received 28 November 1982 . Accepted 28 February1983. Hetherington, 1977 compared with animals kept in the barrier-maintained breeding unit until used. It was postulated that this abnormality may have been due, in part, to subclinical infection in these animals. This study was designed to investigate this hypothesis.
Materials and methods 2 groups of female rats (Crc/SD) were investigated. These animals were bred in the Clinical Research Centre barrier-maintained (SPF) breeding unit. Group A consisted of 12 animals, 6 weeks old, weighing 190-210 g. They were used within 6 h of issue from the breeding unit. Group B consisted of 9 animals, 10 weeks old, weighing 230-260 g, which had been issued at the same time as the rats in Group A and had been subsequently kept under conventional husbandry conditions in a simple barrier unit (Cooper et aI., 1977) . All animals were kept under similar thermal and lighting conditions.
Microbiological examination
Prior to the permeability study the animals were anaesthetized with diazepam 2' 5 mg/kg i.p. and Hypnorm 0'3 ml/kg (fentanyl 0'2 mg/ml plus fluanisone 10 mg/ml: Crown Chemical Co., Lamberhurst, Kent) (Green, 1979) . Throat swabs were collected from the rat using the method described by Needham (1979) Measurement of pulmonary epithelial permeability to 99m TcDTPA Following induction of anaesthesia a tracheostomy was performed, a tail vein was cannulated and atropine 2 mg/kg was given i.v. Lung permeability was determined using a modification of the technique used in rabbits (Jones et al., 1982b) . This entailed measuring the rate of transfer of 99 m_ 
Discussion
This study has shown that in the rat a low grade infection with Pasteurella pneumotropica is associated with alterations in a subtle but important aspect of lung function which is assessed by S PF rat group A 
Results
The rats used in the 2 groups were found to be free from virus infection and from Mycoplasma pulmonis.
Animals in group A used on issue from the breeding unit were free from Pasteurella pneumotropica.
However in group B this organism was isolated from all 9 rats kept under conventional husbandry conditions for 4 weeks before use. Table I shows the semiquantitative score for bacterial growth. The rats were free from clinical signs of illness.
The mean values of T'hLB for both groups are also shown in Table 1 . All animals in group A had mono-exponential 99mTcDTPA clearance rates. However, in group B, 4 animals had multiexponential clearance curves which could be resolved into a fast and slow component from each of which the T~LB was calculated (group Bi). These animals tended to have a heavier growth of Pasteurella pneumotropica than the animals with monoexponential curves (group Bli). The association between the semi-quantitative score for bacterial growth and the presence of a faster component for the clearance of the tracer molecule was statistically significant (P<0'05) (Mann-Whitney U test). Fig. I shows the clearance of 99mTcDTPA from a representative animal from group A and group Bi.
TcDTPA from the lung into the blood. A small aliquot of this tracer was introduced into the lung in a 0'1 ml bolus via the tracheostomy tube. Collimated scintillation detectors over the lung and head measured the transfer rate of 99m_ TcDTP A from the lung to the blood and tissues. The background activity in vascular tissues within the counting field of the lung detector was subtracted as described by Jones et al. (l982b) . The index of pulmonary epithelial permeability was expressed as the time (in min) taken for the activity in the lung field to fall to half its peak activity, T~LB. This finding is important for two reasons. First, it emphasises the need for research workers to be aware that the presence of infection in an animal may adversely affect the experimental results, particularly in the absence of any clinical signs of illness. Secondly, the study has shown that pneumonic organisms may be associated with alteration in a function of the air-blood interface of the lung. The finding that some infected animals have multHlxponential clearance curves of 99mTcDTPA suggests that some regions of the lung are affected to a much greater extent than others and is similar to the pattern of changes seen in rabbits injected with free fatty acids (Jones et ai., 1982b) . This suggests that the rat is a useful model to investigate possible mechanisms of lung epithelial damage, provided certain precautions are taken in regard to the sex of the animals and the presence of pathogens.
